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Amendment to 09/8374^ ** ted 6 1*™*™ . . ... 

* : . gage 2 of n 

Amendments to the riatmc 

Wlteton: ^ ^ a " Pri ° r VerSiODS ' ^ UStlD8S ' ° f ClaimS fa * e 

Listing nf riaimc 

X " ofTji^t Y b^ Sented) A T th0d f ° r Va ^ in ^ * Erection 
»id / Passmg through a micro-machined device 

said method comprising ' 

directing said light beam through a transparent 
me^rane separating two refractive regions, eacHr" said 
refractive regions comprising a fluid with a different 
refractive index, said membrane being attached at its 
perimeter to a fixed member; and. 

inducing a deformation of said membrane, thereby 
increasing a thickness of a first one of said refractive 
regions and correspondingly decreasing a thickness of a 
second one of said refractive regions. 



Zfin* 1 * presented) A meth °<* as in claim 1, wherein 
said deformation is induced by electrostatic force. 

(Previously presented) A method as in claim 1, wherein at 
least one of said refractive regions comprises a at 
refractive liquid. 



(Previously presented) A method as in claim 3, wherein 
said membrane is in tensile stress. 



(Previously presented) A method as i„ claim 3, wherein 
memLine * 8treSS " dU " n9 fal ~ication of said 



6. 



(Previously presented) A method as in claim 4, wherein 
the perimeter of said membrane is substantially circular. 
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Amendment to 09/8374^ 6 j anna ^ _ __. .... 

* Page 3 of n 

(Previously presented) A method as in claim 4 - 

contact with a single body of refractive liquid 

9. (Previously presented) A method as in claim l cormorisi™ 

T^l 1 ^ 9 direction ° f the l ight beim p^^ng 9 

through the micro -machined device using a feedback 
metnoa . 

10 ' i!fri° U ;i y ? reSented) A method as in claim 9, wherein 
said feedback method comprises generating a signal 

indicative of one or more of: the direction of the light 

orsa?d S deS the mic — machined device, an amount 

of said deformation, an amount of electrostatic force 
between said membrane and an electrode on said fixed 

r!^"' ^ am ° Unt ° f elactri <=*l capacitance between 

said membrane and said electrode. 

11 * S arrfeedhLr eS ^ t : d) A meth ° d aS in Cl * im 10 ' 

said feedback method comprises linearization of the 

deformation of said membrane. 

" " ia?ri?n;ari Pr ? 8ented) A in Cla±m l1 ' wh <~ ei » 

table n COmE3risee Usin <? data from a look-up 



(Previously presented) A method as in claim 12, wherein 
said look-up tablea are programmed into memory cells 
"mnrSe ^ ^ ^ P±M ° f Conti *— "licon as said 
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Amendment to 09/837433 H.t^ 6 j An _ 

14. (Previously presented) An adaptive lens in a 
micro-machined device aalrt • 7 

f^nt of rf L ? rent refractive i"dex, wherein aS 
det™±^. matl0n ° f Sald tran sP^nt membrane 

determines an amount of refraction caused to a l-i^ 
transmitted by said adaptive lens. 9ht beam 

(Previously presented) An adaptive lens as in claim 14 
wherein deformation of said membrane is induced by 
electrostatic force. Y 

(Previously presented) An adaptive lens as in claim 14 

(Previously presented) An adaptive lens as in claim 16 
wherein said membrane is in tensile stress. 

(Previously presented) An adaptive lens as in claim 17 
wherein said tensile stress is induced during fabrication 
of said membrane. 



16 



17, 



18. 



19. 



20 



(Previously presented) An adaptive lena as in claim 16 
wherein said membrane is substantially circular. 

(Previously presented) An adaptive lens as in claim 14 
wherein said deformable transparent membrane is one of 'a 
plurality of substantially identical membranes fabricated 
on one contiguous section of silicon wafer and each one 
of said plurality of membranes is capable of being 
deformed independently of any other one of said plurality 
of membranes. y 



21 . 



(Previously presented) An adaptive lens as in claim 20 
wherein more than one of said plurality of membranes are 
m contact with a single body of refractive liquid 



PAGE 6/15 * RCVD AT 1/6/2004 5:06:43 PM [Eastern Standard Time] * SVR:USPT0€ FXRF-1/3 ' DNB:8729306 ' CSID:604 681 4081 " DURATION (mm-ss):04-22 



0V06/04- TUE 14:07 FAX 604 681 4081 



OYEN WIGGS GREEN MUTALA 



@)007 



Amendmen t to 09/837433 dated 6 January 7.004 Page 5 of 13 



22 . 



(Previously presented) An adaptive lens within a 
micro-machined device, said adaptive lens comprising of a 
transparent membrane attached at its perimeter to a fixed 
member and 

a. said membrane separating two refractive regions of 
differing refractive index, and 

b. said membrane being capable of changing its curvature 
in response to an electrical control signal, the degree 
of refraction of said adaptive lens being controlled by 
said curvature. 

23 . (Previously presented) An adaptive lens as in claim 22 
wherein at least one of said refractive regions comprises 
a refractive liquid. 

24. (Previously presented) An adaptive lens as in claim 23 
wherein said membrane is in tensile stress. 



25 



26. 



(Previously presented) An adaptive lens as in claim 22 
wherein said membrane is one of a plurality of 
substantially identical membranes fabricated on one 
contiguous section of silicon wafer, said membrane being 
capable of being deformed independently of any other one 
of said multiplicity of membranes. 

(Previously presented) An adaptive lens as in claim 25 

?H^ n ° ne ° f Said P^litY of substantially 

identical membranes are in contact with the same body of 
refractive liquid. 



27. (Previously presented) An adaptive lens as in claim 22 
wherein said degree of refraction is controlled via a 
feedback mechanism. 

28. (Previously presented) An adaptive lens as in claim 27 
wherein said feedback mechanism comprises a feedback ' 



PAGE 7/15 * RCVD AT 11612004 5:06:43 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/3 * DNIS:8729306 ' CS!D:604 681 4081 * DURATION (mm-ss):04-22 



01/06/04 TUE 14:07 FAX 604 681 4081 



OYEN WIGGS GREEN MUTALA 



©008 



— -Amendment to 09/837433 dated 6 January 2004 ~ ~j»i^6" 0 n ^ 

sensor, which indicates one or more of; said degree of 
refraction, an amount of said curvature, an amount of 
electrostatic force between said membrane and an 
electrode on said fixed member, and an amount of 
electrical capacitance between said membrane and said 
electrode . 



29. (Previously presented) An adaptive lens as in claim 2 8 

wherein said feedback mechanism comprises a linearization 
means to linearize said adaptive lens. 



30 



(Previously presented) An adaptive lens as in claim 29 
wherein said linearization means comprises look-up 
tables. 

31. (Previously presented) An adaptive lens as in claim 3 0 
wherein said look-up tables are programmed into memory 
cells resident on the same piece of contiguous silicon as 
said adaptive lens. 



32. (Canceled) 



33 



(Currently amended) An adaptive luu, accuj-diinj to £la£ m 

A ^cro-glectroinechaniGa l adaptive lens comp riging^ 
deformabl? transparent me m brane attached at its p ^HmPh^ 
. to a substrate, wherein an amnnnf of d^fnrmahi nn nf t-y^ 
membrane determines an am o unt nf refraction of a lig hts 
beam transmitted through the adaptive lens/ wherein the 
membrane extends over a cavity in the substrate and, when 
deformed, the membrane curves into the cavity. 



34. (Previously presented) An adaptive lens according to 
claim 33, wherein the membrane separates a first region 
and a second region, each of the first and second regions 
comprising a fluid with a different refractive index. 

35. (Previously presented) An adaptive lens according to 
claim 33, wherein the cavity contains a liquid which has 
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a refractive index different than that of a fluid on an 
opposing side of the membrane. 



36. {Previously presented) An adaptive lens according to 

claim 33 comprising an electrode located in a vicinity of 
the membrane, wherein the amount of deformation of the 
membrane is dependent on a magnitude of an electric field 
applied between the electrode and the membrane. 



37. (Previously presented) An adaptive lens according to 
claim 36, wherein the electrode is located inside the 
cavity. 

38. (Previously presented) An adaptive lens according to 
claim 37, wherein the electrode is substantially 
transparent . 



39. (Previously presented) An adaptive lens according to 
claim 36, wherein the membrane comprises a conductive 
layer and an insulating layer. 



40 



(Previously presented) An adaptive lens according to 
claim 39, wherein the insulating layer is located between 
the electrode and the conductive layer. 



41. (Previously presented) An adaptive lens according to 
claim 36, wherein, when the magnitude of the electric 
field is zero, the membrane is substantially flat. 

42. (Previously presented) An adaptive lens according to 
claim 36, comprising a feedback unit, wherein the 
feedback unit is connected to receive a control signal 
indicative of a desired amount of refraction and at least 
one of: a measured value of the amount of refraction; a 
measured value of the amount of deformation; a measured 
value of the size of the electric field; and, a measured 
value of an amount of capacitance between the membrane 
and the electrode; and wherein the feedback unit is 
connected to output a signal that controls the magnitude 
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of the electric field, to produce the desired amount of 
refraction. 



43. (Previously presented) An adaptive lens according to 
claim 42, wherein the feedback unit comprises a 
linearization module having at least one look-up table 
stored in a memory. 



44. (Previously presented) An adaptive lens according to 

claim 43, wherein the. memory comprises memory cells on 
the substrate. 



45 ■ ^(Cu rrently amended) An adaptive laim aLLuidii^ Lu ula_fcm 
'^J" A micro-electromechanic a l adaptive lens comprising ^ 
.deformable transparent mem brane attached its perimeter 
to a substrate, wherein an a mount of deformation of the 
membrane determines an amount nf refraction of a lig ht- 
beam transmitted thr ough the adaptive lens , wherein the 
membrane is under tensile stress. 



46. (Previously presented) An adaptive lens according to 

claim 45, wherein the tensile stress is induced during 
fabrication of the membrane. 



:7 ' j Cu rrently amended) An adapLi^e leiifa aiiuxdliig Lu ilaim 
ee ~ r micro-electromechan ical adaptive lens comprising a 
.deformabl e transparent membrane attached at its perimeter 
to a subetra te, wherein a n amount of deformation of the 
membrane determines an amoun t of refraction of a lig ht-. 
bqam transmitted through the adapti v e lens, wherein the 
perimeter of the membrane is substantially circular. 

8. (Currently amended) A plurality of substantially similar 
micro-electromechanical adaptive lenses each comprising a 
deformable transparent memb rane attached at its perimeter 
to a substrate, wherein an amount of deformation of the 
membrane determines an amount of r e fraction of a lig ht ' 
beam tran smitted through the adap t ive lens, aiuuJ.JJ.iKj Lu 
claim 22, each one of the adaptive lenses fabricated in a 
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single substrate and comprising an independently 
def ormable transparent membrane . 

49. (Previously presented) A plurality of adaptive lenses 
according to claim 48, wherein the independently 
deformable transparent membranes extend over a single 
cavity in the substrate and, when deformed, each membrane 
curves into the cavity . 

50. (Previously presented) A plurality of adaptive lenses 
according to claim 49, wherein the cavity contains a body 
of refractive liquid and each membrane is in contact with 
the body of refractive liquid, 

51. (Currently amended) ftn adapt! lmm aeeoj-Jiiicj t o claim 

A micro-electromechanic a l adaptive lens comnriHlng a> 
deformable transparent, m e mbrane attached at its perimeter 
tp 3 substrate, wherein a n amount of deformation of r.h* 
membrane determines an amount of refraction of a light 
fream transmitted throug h the adaptive lens, wherein the 
membrane separates a first region and a second region, 
each of the first and second regions comprising a fluid 
having a different refractive index. 



52 , 



(Currently amended) An adajjliu e le i ib auuuxdiug Lu claim 
^ micro ^ electromechanic al adaptive lena comprising * 
deformable transparen t membrane attached at its perimei-.^-r 
to a substrate, wherei n an amount of deformation of the 
membrane determines a n amount of refraction of a lig ht 
beam transmitted through th P *dantiv* Ipn.c comprising an 
electrode located in a vicinity of the membrane, wherein 
the amount of deformation of the membrane is determined 
by an electric field applied between the electrode and 
the membrane . 



53 . (Canceled) 



54 . (Previously presented) A meLliud avoiding Lu claim 53, & 
method for varying an amo unt of refraction of a light 
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Amendment to 09/837433 dated 6 January 2004 Page 10 of 13 

beam transmitte d by a micro-electromechanical adaptive 
lens, the method comprising: 

providing a deforma ble transparent membrane. 
attached at it s perimeter to a substrate: and 

inducing a deformation of the membrane, wherein an 
amount of th e deformation of the membrane determines the 
amount of refrac tion of the light beam transmitted bv the 
adaptive lens, wherein inducing a deformation of the 
membrane comprises curving the membrane into a cavity- 
formed in the substrate . 



55. (Previously presented) A method according to claim 54, 
wherein the membrane separates a first region and a 
second region, each of which comprises a fluid with a 
different refractive index, and wherein deforming the 
membrane comprises decreasing a thickness of the second 
region, 

56. (Previously presented) A method according to claim 55, 
wherein the second region comprises a refractive liquid. 



57. (Previously presented) A method according to claim 54, 
wherein inducing a deformation of the membrane comprises 
applying an electrostatic force to the membrane . 

58. (Previously presented) A method according to claim 57, 
wherein the amount of deformation of the membrane is 
dependent on a magnitude of the electrostatic force. 



59. (Previously presented) A method according to claim 58, 

wherein, when the magnitude of the electrostatic force is 
zero, the membrane is substantially flat. 



60. (Previously presented) A method according to claim 58 
comprising controlling the amount of refraction of the 
light beam by: 

receiving a control signal indicative of a desired 
amount of refraction; 
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Amendment to 097837433 dated'6 January 2004 Page 11 of 1 

measuring at least one measured value from among: 
the amount of refraction; the amount of deformation; the 
magnitude of the electrostatic force; and a capacitance 
associated with the electrostatic force; 

generating an output signal that determines the 
magnitude of the electric field to produce the desired 
amount of refraction based on the control signal and the 
at least one measured value , 

61. (Previously presented) A method according to claim 60 
comprising linearizing the deformation of the membrane. 

62. (Currently amended) A meLhod aea^Jing Lu ulaim 53 A 
met hod for varying an amount of refraction of a light: 
beam transmitted bv a mic ro-electromechanical adaptive 
J-ens, the met hod comprising; 

providing a deformable transpar ent membrane 
attached at its perimeter to a substrata; anH 

inducing a deformation of the membrane, wherein an 
amount of the deformation of the membrane determines the 
amount of refraction of the light beam transmitted bv the 
adaptive lens, comprising maintaining the membrane under 
tensile stress. 



63. (Currently amended) A method auiuj_Jing tu claim D3 , A 
method for va rying an amount of refraction of a light 
beam transmitted bv a m icro-electromechanical adap tive 
lena, the met hod comprising: 

providing a deformable transparent membrane, 
attached at i ts perimeter to a substrate: and 

inducing a de formation of the membrane, wherein an 
amount of the deformatio n of the membrane determines the 
amount of refract ion of the light beam transmitted by thp 
adaptive lens, wherein the membrane separates a first 
region and a second region, each of which comprises a 
fluid with a different refractive index, and wherein 
deforming the membrane comprises decreasing a thickness 
of the second region . 
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64. (Currently amended) A m c thud acceding to claim G3, A 
method for varying a n amount of refraction of a light 
beam transmitted by a micro- electromechanical adaptive 
lens/ the method comprising : 

providing a d eformable transparent membrane. 
attached at its perimeter to a substrate: and 

inducing a de formation of the membrane, wherein an 
amount of th e deformation of the membrane determines the 
amount of re fraction of the light beam transmitted by the 
adaptive lens, wherein inducing a deformation of the 
membrane comprises applying an electrostatic force to the 
membrane . 



(Previously presented) An adaptive lens comprising a 
deformable transparent membrane spaced apart from a 
transparent base and a transparent liquid having an index 
of refraction different from that of a fluid on a side of 
the membrane away from the base, the liquid located 
between the membrane and the base . 
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